Score Equivalence, Gender Difference, and Testing Mode Preference in a Comparative Study between Computer- Based Testing and Paper-Based Testing by Ebrahimi, Mohammad Reza et al.
Paper—Score Equivalence, Gender Difference, and Testing Mode Preference in a Comparative Study… 
Score Equivalence, Gender Difference, and Testing Mode 
Preference in a Comparative Study between Computer-
Based Testing and Paper-Based Testing 
https://doi.org/10.3991/ijet.v14i07.10175 
Mohammad Reza Ebrahimi 
Gonabad University, Gonabad, Iran 
Seyyed Morteza Hashemi Toroujeni(*),Vahide Shahbazi 
Chabahar Maritime University, Chabahar, Iran 
hashemi.seyyedmorteza@gmail.com 
Abstract—Score equivalency of two Computer-Based Testing (henceforth 
CBT) and Paper-and-Pencil-Based Testing (henceforth PBT) versions has turned 
into a controversial issue during the last decade in Iran. The comparability of 
mean scores obtained from two CBT and PBT formats of test should be investi-
gated to see if test takers’ testing performance is influenced by the effects of 
testing administration mode. This research was conducted to examine score 
equivalency across modes as well as the relationship of gender, and testing mode 
preference with test takers’ performance on computerized testing. The infor-
mation on testing mode preference and attitudes towards CBT and its features 
was supported by a focus group interview. Findings indicated that the scores of 
test takers were not different in both modes and there was no statistically signifi-
cant relationship between moderator above variables and CBT performance. 
Keywords—Computer-based testing, paper-based testing, score equivalence, 
testing mode Preference 
1 Introduction 
Sometimes technological developments have such great influences on human life 
that some scholars and sociologists categorize mankind history based on the produced 
technological tools. Our lifestyle has been considerably changed by technology; it has 
exerted a great impact on professions, thinking, communication, and also all aspects of 
our lives have been influenced by it. [1]. For example, technology is being used to 
provide students with useful information to create and connect learning groups to 
create a convenient learning environment [2]. According to the assessment researcher, 
Stuart Bennett- a quite committed and enthusiastic proponent of technology- who is 
interested in researching measurement, new technology’s transformative impacts on 
assessment domain makes it possible to impel someone manages something well and 
satisfactorily by building some tests based on the conceptualization of preconditions 
and qualifications. He also declared that by enjoying technological assessment tools to 
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create tests, test takers’ performance could be practically assessed through computer-
based simulations, item, and item bank creation and also scoring process. Besides, the 
large-scale delivery test is made possible by enjoying technology and computer in the 
assessment domain [3]. The first talks about the new technology’s transformative 
influences on assessment domain that were also mentioned by Bennett have been or-
ganized much earlier. It is highly likely that teachers utilize computers in administer-
ing tests as they are readily available [4]. 
CBT turned to a controversial research area as how to develop and administer high 
stakes computerized version of testing program in 70s A.D.; however it must be noted 
that ASVAB (Armed Services Vocational Aptitude Battery program done by USA 
Defense Department, the Graduate Record Examination (GRE), Test of English as a 
Foreign Language (TOEFL) and etc.) the real history of computerized fixed testing 
goes back to the decade of 30s A.D. dates back to 30s A.D. For the first time, the IBM 
model 805 machine was used in 1935. 
It aimed at scoring objective tests of millions of American test takers each year. Use 
of computer in language testing has resulted in the birth of independent discipline 
named CBT (Computer-Based Testing) which has been expedited by CAL (Computer-
Assisted Learning). CBT has changed the nature of the language assessment field with 
its potential benefits and capabilities. CBT may assist language assessment field by 
helping overcome many common administrative and logistical problems that are wide-
spread in the traditional fixed-length testing environment. By offering new approaches 
and basic advantages such as easier and more precise test scoring and reporting, item 
innovation, item generation, greater security, standardization, and test efficiency, test 
booklets and answer sheet elimination, more flexible scheduling, reduced measure-
ment errors, and etc., CBT opened new windows and laid foundations for future as-
sessment in educational testing. Due to the paradigm differences in test delivery that 
range from linear or fixed to adaptive test delivery, CBT has been employed to refer to 
the fixed-length, fixed form computerized kind of a test without any adaptive nature of 
item selection seen in adaptive testing.  
Bit by bit, for any fixed form computerized exam on any content Fixed-length kind 
of test delivery (i.e., Computer-Based Testing or CBT) has started to be utilized; thus,  
in the current investigation, CBT initialism was used to refer to test delivery of lan-
guage content named after Computerized Fixed Language Test and to recognize com-
puterized test of language content from the other kinds of computerized tests of any 
other contents.  
The proposed CBT by this research meets the most advantages of computerized test 
administration among them presenting items on the screen, faster and easier test scor-
ing and result reporting by a computer, greater security, revising the answers that are 
not allowed in most adaptive tests, and item innovation such as audio and video 
prompt can be mentioned. CBT characterized by a direct and uncomplicated scoring 
algorithm and quickly changing content (e.g., vocabulary to grammar, or grammar to 
any other content) has been considered an acceptable delivery method and is going to 
be typically applied to the small-scale educational achievement test delivered in edu-
cational contexts in Iran. 
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The issue that currently needs more attention and prompt investigation of research-
ers is to study the testing mode effects on comparability and equivalency of the data 
obtained from two modes of presentation, i.e., traditional paper-and-pencil (PBP) and 
computerized tests. According to [5], comparability researches and studies in second 
language tests are in short supply, and he also emphasized over the importance of 
conducting comparability studies in local settings to detect any potential test-delivery-
medium effect especially when a traditional PBT test is converted to a computerized 
one. 
The critical issue of establishing comparability and equivalency of computerized 
test with its paper-and-pencil counterpart is of prime importance. Some researchers 
have focused on the equivalency of computer and paper-administered tests in terms of 
scores [6]. Recently, some studies have been conducted to indicate that to replace the 
computer-based test with conventional paper-and-pencil one; we need to prove that 
these two versions of the test are comparable. In other words, the validity and reliabil-
ity of computerized counterpart are not violated. Actually, there is no agreed-upon 
theoretical explanation for the test mode effects. The comparability is achieved 
through equivalent scores of two test versions.  
In the past, limited availability and high costs of computer and the related techno-
logical tools restricted computer-based tests administration. But nowadays, the condi-
tion is reversed. Such developments and widespread access to a computer, especially 
in educational contexts, have greatly influenced many areas of interests and subjects 
[7] such as the English testing domain. In addition, this is the reason that some interna-
tional macro organizations dealing with conducting TOEFL, IELTS, GRE, etc. started 
to give their offline or online examinations in the computerized version. Implementa-
tion of these tests through computers by the testing organizations is in the direction of 
findings of several studies in which a high level of agreement and acceptance to use 
computer-based tests is revealed [8]. 
Since in Iran, however, computerized testing is still at an early experimental stage, 
the present study would be conducted to provides some helpful and informative find-
ings for those learners, teachers, testing practitioners and researchers who seek to 
know the possibility of replacing computerized tests with paper-pencil ones. It is done 
to show the comparability between two test modes of administration. In this study, the 
testing mode effects on the final performance of test takers will be investigated to 
show whether there is any significant difference between the two test versions. It 
means that whether there is any discrepancy that violates the reliability and validity of 
the computerized counterpart; the computerized version that is supposed to be re-
placed with the conventional paper-and-pencil version of the test. In the case of [6], 
significant cross-mode differences in mean of listening, grammar, and vocabulary 
subtests were observed. In this study, the largest cross mode discrepancy was observed 
in the reading comprehension subtest. But they explained that the indicators of incom-
parability seen in the results might be due to the discrepancy in various test layouts 
across test presentations rather than the content of the tests itself.  
The results of these studies have substantially influenced current approaches to in-
vestigate comparability between two versions of a test. Though such tests are not 
prevalent and popular in Iran because of test takers’ unfamiliarity with such kind of 
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exams, it is necessary to make individuals engaged in learning settings familiar with 
computerized tests. Familiarity with computer and testing settings in which computers 
are used as a medium to present items is so critical that some test takers asserted that 
their computerized test results are not representative of their proficiency level due to 
their lack of familiarity with computerized testing.  
Following the researchers who have done studies to investigate the effects of using 
computers in testing and assessment and examining the administration mode effects of 
testing, we can observe some advantages of using computers as the most effective 
technological tool in testing and assessment field. Some prerequisites should be met to 
enjoy the positive effects of computers in the testing field. In this direction, [9] stated 
that to establish a valid and reliable computerized test and to replace it with its paper-
and-pencil counterpart, equivalent test scores of two versions should be established. It 
is exactly what the comparability of CBT and PBT means.  
To elucidate the concept of comparability, it should be stated that the basis of linear 
computer-based and paper-based testing is a test theory called classical true-score test 
theory that supports those set of testing standards that have to be observed within 
computer-based testing [10]. According to this theory, two sets of almost similar test 
scores should be received by test takers who are involved in the same test with two 
different administration modes.  
The standards for developing computerized testing to administer and replace with 
its paper-and-pencil counterpart require that equivalent test scores be established for 
PBT and CBT modes. Although two testing modes have been nearly identical in some 
comparability studies, significant discrepancies of test scores can also be observed in 
some other ones. Therefore, the validity of replacing CBT with its PBT counterpart in 
educational assessment in academic contexts has often been under question. Then, as 
the first step to replace a CBT program with its PBT counterpart in Chabahar Maritime 
University of Iran, a comparability study comparing testing mode effects of two ver-
sions of general English Vocabulary Test on test takers’ performance will be done to 
see whether the two sets of scores are comparable and consequently valid or reliable. 
And it is important to see whether test results received from the CBT version have the 
same features as the scores derived from the linear PPT version. 
Converting the conventional PPBT version of a test into its computerized counter-
part might become problematic when considering reliability and validity. Creating 
reliable and valid tests is the main issues and concerns in utilizing CFLT. Johnson and 
Green state that just a CFLT that is matched with its counterpart’s validity and reliabil-
ity can assist the test takers in fulfilling their needs [11]. The evaluation of validity and 
reliability issues is, therefore, the reason for doing many of the comparability studies 
between CFLT and PPBT [12] [13]. A test is reliable when it regularly measures what 
it is expected to measure by producing stable and constant scores on two testing occa-
sions. In other words, a test can be considered reliable when constant similar results or 
scores are repeated under the same conditions [14]. For example, a vocabulary test that 
gives three various marks on three successive occasions without applying any change 
to the test would not be a reliable test. According to Bachman and Palmer, the degree 
to which a test produces reproductive and consistent results is defined as reliability 
[15]. Therefore, it is important to examine the reliability and validity of a computer-
iJET ‒ Vol. 14, No. 7, 2019 131
Paper—Score Equivalence, Gender Difference, and Testing Mode Preference in a Comparative Study… 
ized test by conducting a comparability study, particularly, in a local contextto estab-
lish any testing mode effects that result from converting a conventional test into its 
computerized counterpart. The same scores obtained from two versions of the same 
test demonstrate that the test is reliable. One of the major goals pursued in comparabil-
ity studies is to examine the interchangeability of test scores across different testing 
modes of administration. To achieve this goal, test items should be presented uniform-
ly across two modes.  
However, we can expect the same or evenly matched scores in both modes of ad-
ministration when we administer two equivalent tests or two versions of the same test 
covering similar materials; the more identical and interchangeable the findings of two 
similar or equivalent tests are, the more reliable the test is [16] [17]. When tasks are 
moved from pen and paper to the computer, equivalence is often assumed, but this is 
not necessarily the case. For example, even if the paper version is valid and reliable, 
the computer version may not exhibit similar characteristics. If equivalence is re-
quired, then this needs to be established [18]. 
Hence, in brief, the main objective of the current investigation is developing a com-
puterized version of English Vocabulary in Use test published by Cambridge Universi-
ty Press and to calculate the comparability and interchangeability of the PBT and CBT 
versions of the same test and furthermore, in spite of the existence of mode differences 
between them to check if the two versions of the test are equivalent. 
 The second and final aim is to study how gender difference and testing mode pref-
erence might affect test scores and test takers’ performance (to what extent do these 
moderator factors moderate the effects of administration mode on the scores magni-
tude from the tests). 
2 Literature Review  
Employing computer-based testing is rapidly growing for several reasons [19]. Two 
identical paper-based and computer-based tests may not necessarily provide the same 
results; such empirical findings which help testing practitioners decide whether to 
replace computer-based testing with paper-based testing are referred to as “Testing 
Mode Effect.” However, the researchers have not yet reached an agreement on a com-
prehensive theoretical explanation for testing mode effect. In several testing mode 
effect studies, although the content and the cognitive activity of two paper-based and 
computerized tests are identical, significant differences are usually observed between 
two sets of achieved scores. Bunderson and the colleagues reported the superiority of 
CBT over PBT in three studies [20]; Also, Khoshsima and Hashemi Toroujeni indicat-
ed the priority of CBT over PBT [21]. 
On the other hand, some other studies reported no statistically significant difference 
between paper-based and computerized tests [22]. 
Moreover, studying the testing mode effects on the equivalency of data gained from 
two different presentation modes, namely conventional PBT and CBT calls for more 
investigation. Even two identical tests or similar versions of the same test would not 
produce identical results due to some diversities including exact content on two ver-
sions of the same test, environmental variables such as fatigue in conventional paper-
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based test or light of screen in onscreen tests, as well as students’ error in responding. 
Even the same test that is administered in a day, to the same group of test takers may 
result in different sets of scores that do not coincide with each other in the other day 
due to the variables above. However, when two tests or the same test of two versions 
covering the similar materials are administered, one would prefer that students’ scores 
be similar in both. The more comparable the scores are, the more reliable the test 
scores will be [23] [24].  
Availability of computerized form of standardized tests provides users with the 
choice of taking the test in whichever mode. Converting paper and pencil assessment 
tools into computerized versions often requires that the computerized form be compa-
rable to the conventional paper and pencil one and the scores and the results obtained 
from two identical test forms approximate to each other. Interchangeability is required 
when students may take the same test in either mode [25].  
Converting PBT into CBT should be done through carefully well-organized empiri-
cal investigations. The empirical investigations examine the existence of distinctive 
effects caused by changing administration mode from conventional PBT to modern 
CBT. Conducting these kinds of comparability investigations help test practitioners to 
see if the scores obtained from computerized tests remain valid and that students are 
not disadvantaged by taking CBT.  
Testing mode preference of test takers that are typically related to high stakes 
standardized test administration is being noticed in recent research. Like this study, 
some others have been done to examine the preference of test takers on testing admin-
istration mode [26] [27] [22] [28]. The researcher of the current study investigated the 
influence of test takers’ preference on their test performance on CBT by employing 
questionnaire and interviews. While in several studies, the effectiveness difference of 
methods regarding race, age, and gender was examined, and no statistically significant 
difference in their actual performance was found [29], in some other comparability 
studies such as [30] [21], statistically significant difference was found. Additionally, 
[31] investigated the relationship of gender with CBT performance and the trends of 
female and male test takers towards the features of CBT.  
Considering both theoretical and pedagogical perspectives, the following research 
questions were addressed to achieve the research objectives: 
• Is there any statistically significant difference between the performance of comput-
er-based testing and paper-and-pencil-based testing? 
• Do participants’ gender difference and prior testing mode preferences affect their 
performance on CBT? 
• Do participants perform better on their preferred test mode? 
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3 Methodology 
3.1 Research design 
A mixed-methods approach which combined multiple-choice achievement tests, 
questionnaires and interviews was the methodological approach that was employed in 
this study. As the first critical step, this comparability study used a common person 
design to organize a testing group which is a powerful design in detecting differences 
especially in a smaller sample of test takers to collect good data for making score 
comparison. Participants were assigned to one testing group in which the testing mode 
of administration that was considered the treatment in this study was investigated. 
3.2 Participants 
The 120 intermediate graduate students as test takers of the research whose English 
proficiency level was intermediate were selected from those 165 homogenous students 
who took a placement test. The number of female students (n=57%) exceeds the num-
ber of male participants (n=43%).  The age range of all the 120 students was between 
22 to 26 years. Mean age was 23.5 years with a standard deviation of 2.51.  
3.3 Instruments 
Nelson Proficiency Test (test 150 C) which was selected from Nelson English Lan-
guage Tests by Fowler and Coe [32] was the first research data collection instrument 
that was distributed to 263 graduate students of CMU to determine their proficiency 
level. After implementing the placement test to determine the homogeneity of test 
takers, paper and pencil version of English Vocabulary in Use Pre-intermediate and 
Intermediate Level Test was administered at the end of the course teaching period. A 
professional web-based testing service provided by Classmarker.com website was 
used to administer the CBT version of the test.  
Nowadays, teaching and learning processes are becoming updated using the inter-
net, and teacher-centered education is being substituted by learner-centered education 
[33]. 
Test takers were required to read a question on the computer screen and choose the 
most appropriate option under each question by clicking the mouse on the blank space 
next to the options. Like the PBT version of the test, test takers could review and 
change their answers by changing the tick from one selected option to another one. 
They could even go back to the previous page to review and change their answers.  
Another instrument to collect the research data concerning to the second research 
question was a simple question mentioned at the bottom of exam paper and screen, 
i.e., would you prefer taking a test on paper – no difference – computer to examine the 
relationship between testing mode preference and performance. The feelings and im-
pressions of test takers about CBT were studied after their exposure to CBT by a re-
searcher-made simple questionnaire. This instrument that is a set of researcher-made 
questions regarding the testing mode preference assessed the development of positive 
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or even negative attitudes towards CBT. And the last qualitative instrument was a 
formal semi-structured interview through which a series of related qualitative data was 
collected and coded to be analyzed quantitatively. The participants were asked about 
their attitudes towards the features of two modes of testing administration, testing 
mode preference, development of positive or even negative attitudes and their reasons 
for possible changing mode preference. 
4 Results and Discussion 
First of all, the internal consistency for both paper and computer-based tests were 
calculated, and relatively high-reliability coefficients (for PBT, α=93 & for CBT, 
α=95) were achieved. Shapiro-Wilks and Kolmogorov-Smirnov statistical tests were 
used to provide objective judgment of normality rather than skewness and kurtosis. 
According to the results and given p=.752 for PBT version and p= 819 for the CBT 
version, it was concluded that each of the levels of the independent variable was nor-
mally distributed. Therefore, the assumption of normality was met for this study.  
 Furthermore, based on the results of Levene’s Test, F (1,239) =7.7, p=.0, with an 
alpha level of .05, p (.697), the assumption of homogeneity of variances is satisfied, p 
(.697) > α (.05). It means that our data had similar variances and we can use paramet-
ric statistical tests.  
Of the two formats of the test taken by the testing group, the highest mean score 
was found in PBT, with a relatively higher mean score by .53 points. Test takers’ 
mean score on PBT (M = 46.66, SD=17.43) was a little bit higher than their mean 
score on the CBT (M=46.13, SD=13.8). On the other hand, the standard deviation in 
PBT was higher than in CBT. It meant that the dispersion of scores from the mean 
score in PBT was higher than in CBT; consequently, it was concluded that Standard 
Error of Measurement (SEM) in CBT was lower than in PBT.  
 According to the findings of the One-Way ANOVA test (Table 1), there was not 
any statistically significant difference in scores between PBT and CBT at a .05 level. 
Based on the results of the score analysis of two testing sessions, the Sig. value was 
.896 at P<0.05. This amount of significance value at 119 (N-1) degree of freedom in a 
.05 level revealed that there was no significant difference between two sets of scores 
obtained from two formats of the test and the test scores of participants were not dif-
ferent in paper-based and computer-based versions of the test (Sig=.896, P>0.05). 
Table 1.  One-way ANOVA comparing scores of participants in PBT & CBT 
ANOVA 
 Sum of Squares D.F. Mean Square F Sig. 
Between Groups 4.267 1 4.267 .017 .896 
Within Groups 14338.133 238 247.209   
Total 14342.400 239    
Additionally, based on the results, male participants’ mean score on CBT (M=45.66, SD=14.98) was higher 
than female participants’ mean score on CBT (M=44.66, 5.46) (Table 2). 
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Of the male and female CBT sessions, the highest mean score was found in male 
CBT, with a relatively higher mean score by 1 point. On the other hand, the standard 
deviation in male CBT was higher than in female CBT. It means that the dispersion of 
scores from the mean score in male CBT was higher than in female CBT; consequent-
ly, it was concluded that Standard Error of Measurement (SEM) in female CBT was 
lower than in male CBT. According to the results of the analysis on male participants’ 
scores on CBT and female participants’ scores on CBT, the Sig observed value was 
.875 at P<0.05. 
Table 2.  Distribution of Female Participants’ CBT Scores versus Male Participants’ CBT 
Scores 
Descriptive Statistics 
 N Mean Std. 
Deviation 
Std. 
Error 
95% 
Interval 
for 
Lower 
Bound 
Confidence 
Mean 
Upper 
Bound 
Minimum Maximum 
Male  2 45.6 14.98 3.05 39.338 51.994 20.00 64.00 
CBT 4    6 7   
Female  6 44.66 5.46 2.23 38.931 50.401 38.00 50.00 
CBT     5 9   
Total 3 45.46 13.54 2.47 40.40 50.523 20.00 64.00 
0    4 9   
Table 3.  One-way ANOVA comparing CBT scores of female participants versus CBT scores 
of male participants 
ANOVA 
 Sum of Squares D.F. Mean Square F Sig. 
Between Groups 4.800 1 4.800 .025 .875 
Within Groups 5314.667 28 189.810   
Total 5319.467 29    
 
Therefore, one way ANOVA analysis showed that the differences between the male 
participants’ scores in CBT version (n=68, M=45.66, SD=14.98) and female partici-
pants scores in CBT version of the test (n=52, M=44.66, SD=5.46) were not statistical-
ly significant, Sig=.875, p>0.05.  
To answer research question two, responses to the simple question appeared at the 
bottom of PBT version of testing group one were correlated with participants’ mean 
score on the computerized test to see if there was any significant correlation between 
their prior testing mode preference and testing performance on CBT. The researcher 
also performed multiple comparisons between different preference groups using de-
scriptive statistics to examine the relationship between the prior testing mode prefer-
ences and performance on computerized tests. A Pearson's product-moment correla-
tion was run to assess the relationship between pre and post-CBT mode preference and 
CBT performance of all the test takers of the testing group. There was a weak negative 
correlation between both pre and post-CBT mode preference and CBT performance of 
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the testing group, r (118) =.-.017, p < .918 and r (118) =.-.112, p < .490, respectively 
(Table 4).  
Table 4.  Pearson correlation of Pre-CBT and Post-CBT mode preference with CBT scores of 
testing group 
Pearson Correlations 
 
Pre-CBT Mode Prefer-
ence 
Post-CBT Mode Prefer-
ence 
Testing Group CBT Perfor-
mance 
Pearson Correlation -.017 -.112 
Sig. (2-tailed) .918 .490 
N 120 120 
In the next step, descriptive statistics of different testing mode preference groups of 
the testing group were used to gain a better view of the data. The descriptive statistics 
output is displayed in Table 5. 
Table 5.  . PPT Performance of different preference groups of testing roup 
Pre-CBT 
Mode Prefer-
ence 
N PPT  
Mean 
Score 
Std. Devia-
tion 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
On Paper 85 40.57 8.34 1.57 37.3368 43.8061 28.00 52.00 
No Difference 15 47 1.06 .377 46.1063 47.8937 46.00 48.00 
On Computer 20 64 .00 .000 64.0000 64.0000 64.00 64.00 
Total 120 44.20 9.98 1.57 41.0074 47.3926 28.00 64.00 
 
As shown in Table 5, the PBT mean score of On-Computer preference group 
(PBT/M=64, (SD=.0)) was higher than the other two preference groups. It means that 
the persons who preferred CBT over PBT did better than those who preferred PBT 
(PBT/M=40.57, (SD= 8.34)) on the PBT version of the test. On the other hand, the 
persons who preferred CBT did better than the other preference groups on the PBT 
version. On the other hand, those who preferred taking the PBT version of the test in 
the PBT testing session had better performance on the CBT testing session 
(CBT/M=41.42, (SD=15.95)). But, the test takers who preferred taking the test in the 
CBT version did not perform better in their preferred testing mode.  
To compare the results of different testing mode preference groups of testing group 
on PBT and CBT sessions, as Table 5 revealed, those participants who preferred tak-
ing PBT version of the test (PBT/M=40.57, (SD=8.34)) outperformed in their CBT 
exam (CBT/M=41.42, (SD=15.95)) (Table 6). Accordingly, those who preferred tak-
ing the test on CBT (PBT/M=64, (SD=0)) (Table 5), did the same on their CBT exam 
(CBT/M=64, (SD=0)). And those who didn’t mind taking the test on either mode 
(PBT/ M = 47, (SD = 1.06)), did better on CBT (CBT/M=56, (SD=4.27)) (Table 6). 
However, the overall results of prior testing mode preference and testing performance 
of different preference groups’ analysis indicated that there was not necessarily posi-
tive interaction between testing mode preference and testing performance. The reason 
might be either the testing orders, i.e., administration of CBT in the first testing ses-
sion for testing group two or the novelty of CBT in the target setting [12] [22]. 
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Table 6.  CBT Performance of different preference groups of testing group 
Pre-CBT Mode 
Preference 
N CBT 
Mean 
Score 
Std. Devia-
tion 
Std. 
Error 
95% Confidence Inter-
val for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
On Paper 85 41.42 15.95 3.01 35.2429 47.6142 14.00 66.00 
No Difference 15 56 4.27 1.51 52.4250 59.5750 52.00 60.00 
On Computer 20 64 .00 .00 64.0000 64.0000 64.00 64.00 
Total 120 46.6 15.74 2.48 41.5652 51.6348 14.00 66.00 
 
The CBT mean score of On-Computer preference group (CBT/M=64, (SD=.0)) was 
higher than the other two preference groups, regarding the performance of different 
preference groups of testing group on CBT version of the test (the second version that 
they took in their second testing session), and it was shown in Table 6, in the second 
testing session of testing group, i.e., CBT version. 
It means that the persons who preferred CBT over PBT did better than those who 
preferred PBT (CBT/M=41.42, (SD=15.95)) on the CBT version of the test. On the 
other hand, those who didn’t mind taking the test on either mode (PBT/ M = 47, 
(SD=1.06)) outperformed on their CBT session (CBT/M=56, (SD=4.27)). However, 
the persons who preferred CBT did better than the other preference groups on PBT. 
But, to compare the prior testing mode and testing performance of On-Computer pref-
erence group, it was revealed that those test takers who preferred their exam in CBT 
version did not have a better performance on their CBT version. Also, from Table 6, 
by examining the relationship between prior testing mode preference and testing per-
formance of On-Paper preference group, it can be seen that those test takers who pre-
ferred taking the test on PBT version (PBT/M=40.57, (SD=8.34)) (Table 5), outper-
formed on their CBT exam (CBT/M=41.42, (SD=15.95) (Table 6). The findings re-
vealed that there was neither significant effect nor interaction between prior testing 
mode preference and their testing performance on either of the testing modes.  
The feelings of test takers towards two versions of the same test and the impres-
sions that they developed towards CBT after being exposed in the study were exam-
ined by distributing a researcher-made questionnaire. The analysis of the internal con-
sistency resulted in an accepted reliability coefficient (N=120, Items=10, α=87). The 
responses of all 120 test takers to the statements of the questionnaire are displayed in 
Table 7. 
As the table indicates, more test takers developed a positive attitude towards fea-
tures of CBT. For example, it was easier to navigate through the PBT questions for 
35% of the test takers while for 45% of the test takers; it did not vary to read the ques-
tion in PBT or CBT. The greatest percentage for statement three was for the persons 
whose responses were no different. However, for 67.5% of the participants, it was 
easier to record their answers in CBT than in PBT while 67.5% found it easier to re-
view their answers in PBT than in CBT.  
Furthermore, 42.5% of the test takers found changing their answers easier in CBT 
than in PBT while 55% and around 33% found the CBT and PBT versions of the test 
more comfortable to take, respectively. From the table, it was concluded that more 
than 55% of the test takers guessed they would receive the same score on the CBT 
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version of the test. Interestingly, 65% of test takers enjoyed taking the test on CBT and 
more interestingly, 47.5% of the test takers thought that the CBT version of the test 
was more accurate to measure their vocabulary knowledge while only 10% of them 
responded that the PBT version could accurately measure their vocabulary ability. It is 
worth mentioning that these statistical analyses are compatible with the test takers’ 
post-CBT preferences in testing group one and two. While 30% of the test takers pre-
ferred to take the PBT version of the test, 60% preferred taking the CBT version in the 
testing group.  
Table 7.  Attitudes of Participants towards both Testing Modes 
N questions On paper in % No difference 
in % 
On computer 
in % 
F. P. F. P. F. P. 
1 In which test, were questions and items navigated  
more easily? 
 
15 35 51 42.5 54 32.5 
2 In which test, were questions and items easier to 
read? 
15 12.5 54 45 51 42.5 
3 Which test was less fatiguing? 12 10 66 55 42 35 
4 In which test, was it easier to record answers? 12 10 27 22.5 81 67.5 
5 In which test, was it easier to review given answers? 39 67.5 ----- ----- 81 32.5 
6 In which test, was it easier to change answers? 39 32.5 30 25 51 42.5 
7 Which test was more comfortable to take? 39 32.5 15 12.5 66 55 
8 In which test, would you be more likely to receive the 
same score if you took it a second time? 
12 9 42 35.5 66 55.5 
9 Which test was more enjoyable to take? 42 35 ----- ----- 78 65 
10 Which test more accurately measured your vocabu-
lary knowledge? 
12 10 51 42.5 57 47.5 
 
According to the post-CBT simple questionnaire responses of 60 participants of the 
testing group who were invited to have interviewed, 82.5% preferred computerized 
test and 17.5% showed a preference for paper-based test. In the interview, the partici-
pants confirmed their answers to the post-CBT and post-PPT testing mode preference 
questionnaire, i.e., would you prefer taking a test on paper/ no difference/ onscreen 
and then elaborate on their feelings and impressions of CBT and PBT and attitudes 
towards computerized counterpart of the conventional test. As the results of the quan-
titative part, the results of the post-survey analysis showed no correspondence between 
testing mode preference of test takers and their testing performance on the CBT ver-
sion. The results of quantitative data revealed that those test takers of the testing group 
who preferred to take PBT (Table 5) outperformed in CBT (Table 6) and those who 
preferred CBT performed the same on both versions of the test. Based on the qualita-
tive results, most of the participants showed high CBT preference as well as more 
advantages for CBT over PBT to rationalize why they prefer this mode of testing. It 
can be concluded that the participants’ answers to the interview questions were in line 
with their responses to the simple questionnaire on their preferred testing mode and 
the questionnaire on their attitudes towards the features of PBT and CBT. 100% of the 
participants who favored CBT mentioned “Easy to read items,” “Easy to choose an-
swers,” Easy to change answers,” and “Immediate scoring reports” as the advantages 
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to choosing CBT as their preferred testing mode. More than 78%, 60%, and 57% of 
the CBT advocators had positive attitudes towards the CBT features including “En-
hanced security,” Faster decision making as the result of immediate scoring and re-
porting,” and “less time and effort” to take this format of the test, respectively.  
Despite the high percentage of CBT preference reported by the respondents of the 
interview questions, some of the participants still preferred the conventional format of 
the test. Among the advocators of PBT, 100% selected “Easy to navigate”, “More 
familiarity with testing format and conditions”, “Being accustomed to circling the 
questions and answers for later review”, and “No need to extra task demand” as the 
advantages of PBT and their reasons to advocate this format of the test. They also 
declared that reviewing the answers was time-consuming in CBT (85.71%) because 
just one question was displayed in the screen and it was time-consuming to go back to 
question one if they were on question 35, for example. 
5 Conclusion 
The received results and two sets of scores of test takers have been analyzed by the 
statistical package to find out any statistically significant difference between the two 
modes. Although several researchers have concluded that CBT version of the test 
resulted in lower scores than paper-based tests on participants’ achievement (e.g. 
[34]), analysis of participants’ testing performance in both PBT and CBT revealed that 
there was not any significant difference between the two sets of scores obtained from 
two formats of the test, and the test scores of participants were not different in paper-
based and computer-based versions of the test. Test scores of participants did not vary 
in both PBT and CBT. Then the findings of the present research on score equivalence 
of two versions of the same test are in line with some studies that declare that two 
versions of the test are comparable (e.g., [27] [23] [35]). The findings are also in con-
trast to the findings of some others who claim that they are not comparable [29] [7] 
[36] [21]. 
Another main purpose of the study was to investigate the difference between the 
testing performance of male and female participants who took both PBT and CBT 
versions of the test. As the findings revealed, no significant difference was found for 
male and female participant groups’ scores across the modes. The results of present 
research which included both male and female participants were compatible with the 
results that [37] reached. The findings of the current research on gender difference in 
testing mode comparability study were compatible with the findings of some research 
[22].  
For analyzing research question two which focused on testing mode preference, 
Pearson Correlation, as well as descriptive statistics, were used. The results revealed 
that there was no statistically significant correlation between testing mode preference 
of test takers before and after CBT version of the test and their testing performance. 
There was a weak negative correlation between both pre and post-CBT mode prefer-
ence and CBT performance of the testing group. Moreover, the overall descriptive 
statistics of prior testing mode preference and testing performance of different prefer-
ence groups’ analysis answered negatively the research question two. These findings 
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indicated that there was not necessarily positive interaction between testing mode 
preference and testing performance. The reason might be either the testing orders, i.e., 
administration of CBT in the first testing session for a testing group or the novelty of 
CBT in the target setting [12]. 
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